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ress in aeronautics, all point. to the fact that t,he scientific 
study of the atmosphere needs to be rapidly ndvimned in 
order to keep up m t h  the branches of racticnl work and 
the business enterprlses that. these P ir.ve instignted. 

TBE WEATmR VERSUS COAL-MINE DISASTERS. 

The peat loss of life ::ttcnding ilia oporr.tictn of our 
mines ninny years ago led to the ;ipimin!nieni- of ~ ~ i i -  
inissions to see whist. c.ould he donu to diminisli or prevent 
such accidents, which wore ssid 10 hu due l o  t l ic  siitldt~i 
eshalrrtion of p s e s  within the niirios and t i l&- cs losion 
by contact. with t.he miners’ lii1K1)s. It \viis e\-~.:i :j)loopllt 
that forecasts of low atmospheric prossure mizhl be m:de 
,useful tu the miners. 

The resent. state of our kno\d-ledge i t €  this suhjei*r. is 
shown t y the following es!racta from lei t.ws c:oiiiniuni- 
cated by the Acting Director of Minos, at Viishiiigtim, n. c.: 

The matter of the possibility of giving warning t-1  mine managers at. 
times of low barometer has been carefully ronsldered by the staff nf 
the Bureau. The investigations both in  this country and almiad do 
not justify the belief that any part,icdar re1at.h can be established 
between explosions of fire damp and the low baroniet.ric condit.ions. 
It is believed that those are i n  ema mho think that the contrary has 
long been recognized. The Royal Comnussion on Explosions in  Mines 
deprecated the issuance of colliery warnings by the Mete:JrUl~:igical 
Service of Great Britain. ‘Compilations of statistics of explosions have 
shown no increased dangers froin low barometric condihons: in fact. 
in Bome cases the opposite has been indicated, but this see:ils probably 
a matter of chance. 

It is true that if gas is allowed to accumilate in the open working 
of mines it will tend to come out when therc is low atmospheric pressure, 
but the accumulation of fire damp i n  old workings is not usual i n  the 
mines of this country. On the  other hand, in active workiny whcre 
gas is encountered, in almost all cases it issues at a vastly greater res 
sure than atmospheric: sometimes it will be several times atniospferiE 
pressure. and, therefore, any slight differences i n  the atmospheric pres- 
s~ could not gesibly affect its issuance. 
As far ae the r. Haber fire-damp si nal is concerned, that is not for 

forecaati but it is to make known wfen there is a dangerous accumu- 
lation of?!& dam It depends upon the difference of density of fire 
damp aa cornparegwith air, which is manifested thmugh a difference 
in tone of two whistles. In correspondence it does not appear that the 
device has reached a stage where i t  can be considered practicable; nor 
doea Dr. Haber claim that it will show less than 1 or 2 per cent, which is 
ahown by the ordinary safety lamp. 

. 

A later note from the Acting Director ststes: 
It may be further mentioned that, while the en ’neers of the Bureau 

do not believe that it ie wise to attach too niucg importance to the 
effect of low barometer, yet they are by no nieans neglecting ta obtain 
the recorda in every case, after a iuine explosion, from the \\‘eather 
Bureau, suppleniented by local records where such are to be had and, 
further, they are continuing to study this situation in  gaseous mines 
whenever op rtunity presents. Therefore the i~pinions expressed 
in  the letter acve  nientivned niust be ciinsidered tentative. 
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THE ULTIMATE CAUSE OF OUX WEATHER. 

During the past two c.cntui-ioe meteorology hris beconici 
M mass of observat,ionnl d3it.a. From this we hzirre coin- 
piled numerous statisticid .tveriages of t>ho data in refer- 
ence t.0 time, locations, tlic posit.ion of tlie sun, iiud 
nunierous other interesting and histruct.ive reLt.ions. 
Everything seem tending to\\rnrd t,he rsnlizlit.ion of 
man’s hopes, viz, t,he determination of t,he reasons for 
the exiut.ence of t.his variable welather and it.s event.u,il 
forecasting. Our hypotheses and theories are plausible 
and rational, but we are still :almost as far from the goal 
as our colleagues t,he magnet,icians. 

In a recent lecture by Dr. I,. -1. Bailer, he conchides by 
some rernmks: 

TBE CAUBE OF TEE EARTE’B YAQNETIRM. 

Povsibl by this time, if not before, you m3y hsve wsid to yourselves: 
“ G r ~ n t e ~ t h a t  the compass needle points north and south because the 
earth itselE is a msgnet, what, in  turn, causes the earth’s magnetism, 
why are the mngnetic pdeq not only not situated a t  tlie geo,gaphical 
 pole^, but not even dismetricall opposite one another; or why, instead 
of waridering to and fro with t i e  lapse of time, do not the ma netic 
poles rumnin fised in pJ3itirin?” Lest any of these questions &ouh 
cause you sleep!e9a nights, let me my that, Lor the present at le&, i t  
woul:l trppe.ir the better idicy to confess ignoraiice. We may also 
take combrt in the fact b a t  if the student of the earth’s ma etism 
has not yet diacsvere:l tlie true cawe of his science, neither Es the 
inveestiptor of maqietism, in general, been able as yet to Burner the 
question: “Wh3t is a m.ignet?” 

The most faamons astronomer of his time, Simon Nemcomh, one day 
entered the office of the associate editor of the Standard Dictionary, 
expresing his h w i s f w t i o n  with the ten kative definitions for the 
words “magnet” and “mngiietism,” as bssed, in the absence of authori- 
tative knowledge of the causes, Rimply upon t-he properties manifested. 
He was prc~mptly reyiiesterl to try his own hand. After writing and 
erasiug alternately fur an hour or more, he  finally, with a hearty lau h, 
submitted the falluming p ~ i r  of definitions: “K?gnet, B body capafle 
of exerting m.ianetic force.” Miignetic force, the force exerted by 
a magnet.” E’&iivilent definitions will be found in Ambrose Bierce’s 
.‘Devil’s Dictionary ” and, iti explauatiun, tlie author cynically 
reiuarh that they were “condensed frum the wor!a of 1,000 scientists 
wlio have illuminat.ed the subject with a great white light, to the inex- 
pressible ad v~ I 1 cement of h unian know leadge. ’ ’ 

But aft.er all, it  would seem thst it  is not so much the Why and 
Wlierefnre as the Therefore by which hiiman progress is most advanced. 
Nan. as tlic astronomer Littrom jokingly remsrked. is “das Ursachen- 
Tliier I’ who is ever incited and stimulated by lib inquisitiveness as 
to the enuw of things. Though he lnsy nevcr determine the ‘.End- 
urvachen ” or ultininte causes, h L  iuqriiries lead him to acquire a vast 
amoiiiit of data with the aid of which he  a t  letst frnds out the laws 
governing the phenomeua under investigation. 

The acci~tiii~latioii of d a h  must a t  resent be tlie chief aim of the 
Htudent of the earth’s umq:ietism. Per[aps no other subject can furnish 
more instances that, while theories as to the Wh and Wherefore, 
though propounded by the most enlightened of J e  age, are short 
lived, the facta accumulated by observation and experience remain ae 
permanent acquisitious to the storchoiise of human knowledge. 

THE PLANETS AND THE WEATHER. 
l<y W. J. HUPPHREYY, Pmiessor of Meteorological Pliyaica. 

[Dated, U. 8. Weather Bureau, Wahington, July 9,1914.1 

The weather and all its endless and manifold changes 
and emission of 

the surface of 
and ceaseless 

readjustment to equality of these two streanis of energy 
that determine tho temperatures of the atmosphere and 
establish its every temperature gradient. It is these, 
in turn, tcinperature and temperature differences, that 
giye us cvaporation, condensation, pressure gradients, 
wind velocities, ant1 all or nearly all other elements of 
weather and weather chan es. 

no effect on either of thcse energy streams. Conversely, 
everythine that does modify these stream, either gen- 
erally or 7ocal1y, has i t  corresponding control over all 
weather eleinciits and the climates of all places. 

Do the plancts, then, in any way affect the amount 
or distribution of radiant cnergy received by or lost! 
froni tho earth? If they do, in that proportion, and 
in no reater, they obviously determine the weather and 

Now, them are just two known ways by which the 
planets can change the amount, but not the distribution, 

ultimately depend u 
radiant ener y by t 
the earth. B t is the 

Hence, nothing can in B uence the weather that has 

contro 5 its changes. 
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of radiation reaching the earth, and, therefore, ita tem- 
perature and other weather factors: (1) B? changing 
their own brightness, through change of distance and 
phase; (2) by changin the earth’s distance from the 

man.ge in  pZan.etnry brig7ztness.- he approximate ef- 
fect of the first of these factors-change in the planetary 
brightness-is easily calculable. The light of all the 
planets, each at  its maximum, is ap rosimately that 

table shows, Venus alone contributing the light of a out 
209 such stars. On the other hand, the light of the sun 
is equal, roughly, to that of 73,000,000,000 first magni- 
tude stars. 

TABLE L-Relativt brightness of the planets. 

# sun through the pertur % ations they roduce in i ts  orbit. 

of 260 stars of the first magnitucle, as t R e accompan ing g 

-1.9 Mag 1,1915. - -. _.. 14.5 
-4.8 Der. 27. 19ltJan. l- 209.0 

-1.3 
-2 5 
-0.3 

e. 0 
7.7 

Name. 

Mag 1 1915 ....... 
Der. d7, 19ltJan. 

Jan. 3-5.1914 ...... Yept. 425,1915 ._.. 
Dec. 1625 1914.. . 
.... .du.. .......... 

li, 1911. 

Oppositioi.. ...... 

14.5 
209.0 

8.3 
25.0 
3.3 
0. ni 
0.002 

t i  1015. 
Jan’. 3-5.1914 ...... Yept. 425,1915 ._.. 
Dec. 1+5,1914. .  . 
Opposition.. ...... .... .du.. .......... 

~~~~ ~ 

8.3 
25.0 
3.3 
0. ni 
0.002 

Venus and Mercury, being inner planets, change in 
brillianc from mmima of the equivillent of about 210 
and 15 &st-magnitude stars, iespectively, to miniilia that 
are at tirnes actually zero. Mais changes the equivalent 
of about 8 stais of the fitst magnitude, Jupiter about 14, 
Saturn 1.5, Uranus and Neptunc practically 0. Hence 
the tot.al possible change is in the neighhoihood of tho 
equivalent of 240 f i i  st-magnitude stais, though the 
actual change is rarely greater than the equivalent of 530 
such stars; that is, as siiiiple division will show, a 
change in the total inconling and, assuming equilibrium, 
also in the outgoing railintion of 1 part in 300,000,000 is 
the utmost limit. Tho pcizentage change, however, in 
the outgoing energy, since the earth radiates very neai ly 
as a hltt,clck body and therefore in proportion to the 4th 
power of its absolute teiiiporature, is approxiiiiately four 
times the percentage clian e of this absolute ten:perature. 

can alter the ubaolute temperature of the earth by only 1 
part in 1,200,000,000. But the absolute toniperatuie of 
the earth as a full  radiator, it,s planetary tom erature, is 

seldom esceed 0.000 000 4’F., or, say, one two-millionth 
of a degree F. at  the surface of tho earth-surely a 
negligible amount. 

Chan.qe i n  eartii’s distance from the mn.-The second 
factor, however, the change of the earth’s distance from 
the sun due to perturbations in its orbit caused by the 
planets, is, as we shall see. of much greater consequence, 
though it, too, is practically negligible in amount. 

J u  iter changes the distance of the earth from thc sun 

1 part in 90,000; ancl the other planets by amounts so 
much smaller that thoir action may, in this casu, be 
neglected. Since the erturbative effects of an inner 

Hence the planets. throug !2 their variations in brightmoss, 

about 48J°F., and theiefore the above c K ange can 

by a B out 1 part in 20,000; Venus antl Mars each by about 

planot on the coime of t !I o earth are more or less opposite 
65828-14--8 

to those due to an outer planet, especially at or near the 
times of their maxima, it will he sufficiently accurate to 
assume that the total change in the eaxth’s distance from 
the sun, due to  the combined action of all the planets, 
seldom is greater than 1 part in 17,000 of its average 
distnnce. 

Bn t the amonnt of radiation received by the earth from 
the sun varies inversely as the s iiare of the distance 

causes a clian e of 1 part in 8,500 of the earth’s incident 

this f atter fraction, or 1 part in 34,000, in its black-body 
absolute temperature of 485’F. Hence erturbations in 

planets, may occasionally alter its tem erature as a full 

under the most favorable circumstances, possibly by as 
mrich as 0.02’F. Ordinarily, thoiigh perhaps not always, 
this too, so far as weather and climate are concerned, is 
a negligible temperature range. 

So far as known, these are the only effects planets have 
on terrestrial weather and terrestrial climate. They are 
real and definitely calculable even though the one is 
always negligible and the other at  least generally so. 
They therefore have nothing in common with the astro- 
logical or othcr nonsense that seems usually to be in the 
minds of those who insist that the planets do greatly influ- 
ence or even control orir weather and our climates. 

The moon..-A word or two about the moon may also 
be intereqting in this connection. The light of the fu l l  
moon is the eqiiivalent of about 128,000 stars of the first 
magnitrde, antl therefore by its radiation alone may, as a 
little calculation will shcw, change the earth’s plwetary 
teniperatim by 0.0002’F., or the surface temperature by, 

“5 i!t tlie moon and the oarth rotate about their common 
center of gravity, a point some 3,000 miles frcm the center 
of tlie earth, ancl in this wa tho moon every month 

pute, chnnges theearth’s planc’ary tom eratlm by about 

ranges whose mkxima are approximately 0.01’F. on 
either side of the normal. 

Both tliose lunar effects on the earth’s temperature run 
their course once each lunar month, while the stellar 
effects arc of much longor period. The chief stellar effect, 
being cawed by the perturbations due to Jupiter, has a 
period nf about 13 months. 

The abovo, of corirse, does not eshaust all possible rela- 
tions between the moon and weather, especially tlie 
weather of certain localitiw. I t  is known that not only 
tho titles but also many ocean ciirronts are more or less 
affcctcd by the movements of the moon, and it is held by 
some earnest workers on this subject that these cliangos 
in turn either cause or  are accompanied by small but 
measurable changes in the local weather of certain laces. 
But this tidal effect is another story. I t  is only {inted 
at  here with the object of guardin against the assumption 

with a “tut, tut” or a “pooh-pooh.” 

between them. Hence the above c 1 ange in this distance 

ener y, and t 7 ierefore, as already explained, onsfourth 

the earth’s path, due tc! the gravitationa P actions of the 

radiator by 0.014’F., or the actual su rp  ace temperature, 

o.ooo25°1?. 

clian es the earth’s distance P rom the sun by a proxi- 
mate P y 6,000 miles. This in turn, as one may e a $ y  com- 

0.015’F., or its s~rlace tem craturo E y about 0.02’F. 
That is, it changcs tlie sui P ace tomporatures through 

that, as a scientific subjcct, it c f  csorves to be dismissed 


